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(54) DETECTION OF END POINT USING LIGHT OF DIFFERENT WAVELENGTH 

(57)Abstract 

PROBLEM TO BE SOLVED: To realize the determination of a 
grinding end point with high accuracy by determining a grinding 
end point for detemining whether a grinding process is finished 
or not, that is, whether a board layer is flatened to a desired 
flatness or thickness or not, by using the first and second 
optical systems and a processer. M 
SOLUTION: A chemical machine grinder 20 capable of grinding a 
board 10 includes a series of grinding stations. Abrasive pads 30 
are mounted on rotatable platens 24 installed in the grinding 
stations. During a grinding process, the slurry including a 
reaction agent and a chemically reactable catalyst are supplied 
through a slurry/rinse arm 38. On this occasion, two optical 
systems 64, 84 respectively privided with a light source for 
emitting the ray of light having the different effective 
wavelengths to each other, and a sensor for receiving the 
reflected light are mounted at lower parts of the windows 62, 82 
for measuring a thickness of the board 1 0 and grinding speed by 
an interferometer. The thickness of the board 10 is measured 
by a computer 52 on the basis of the first and second 
interference signals. 
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~ © £ *i- 5 £ fc^ W^M^F^-T 3 <£> fcffi JB i" 5 3£ 

^>*7^£ ; JiEIB— #»ftfti:**5»z:*a«ft 
£ m-T 3 IB ~ *K £ X £ £ -fr T ±EXK tc S T 5 » ~ 3t 
SK, Mid, ±1BK— BZlVJilBW— B^feK*t*ix5± 

[R*S2] ±fBIB— *j»RV±E*-3ti»tt. JbE 

rm^JS3] ±ia»— 5tift&v±ia»-3tiRfi, ±e 

So 

[R#«4] ±E*— *«U&tf±EJIS-^W: % Mft 

[R#*5] JiEJB-*SWft«tt. ±EKzi*»tt* 
J:9*#i\ R#* l Eife<£>i£g 0 
[IS^JS6] ±E*-*»tt*tt. ±EJB-*8MKS 

[R*S9] ±ESI— ***>^^Att(i^U36*^ 

A R*4[7Ett0>ttK. 

[R*«i 0] fct±E3t*^fA«)- o 

fi, M(H«*^^A-e*)5, R*«lE«co3SBc 

[R*« 11] t t±E«— *KJ3 J:t5±EJR 

im#&t l 2 ] _hE*S— #«tt, *— = fc - u>-^ft 
Sl-**^ K-Cfc 0 . ±E3S 

5, Rjftifi lE«tf>j£flK 0 

[»#Jf 1 3] ±12®— = fc — Ui^Sfi, ±E£« 
CW5«ri5±E«-3iai«)J6l» J: 9*< , ±E 
J»— =*fc — uv*«tt % ±E»Wc*5«-5±EJi*:ii5 
±EJS— 3tHc03tBftJ: 9fil\ Rsfc^S 1 2ISSo^ 

Ho 

[R#«i 5 J ±E«F*'<* K^x.S/7f^I 



**5J:tf±E>l-*ll36SJiEr^-^-r 5, It 

[R*S 1 6 ] ±EW»>"* y KmS^f^H 
Kit*:, T Zxm— 7 '< 

U ±EJB— 3teR^±EK-T^-^^*ra 
iU ±EJ(S-3l^*s±E»— 
R**l 4E«tf>3£Ro 

[R*qil 7] IBii^y Mi, WEfr^K** 
10 ±E»-5fc«*5J:r5±Elllz:3ftJ»^±El>-Y^K 
R**l 4iS®<0^g o 
[R#*l 8 ] ±E»FR^y Kli*-an!>>f VKJ 

Sg-*^:/ KJSriilU JiE«-*i»*sJ:E»-^>r 

R*Jll 4E«60^Ko 
[R#* l 9 ] ±EJB-#»R*tt, ±EJB-*S*tt 
ft.fci9Sv\ fS*3S l Ett<oR«o 

[fS^2 0] ±EK— *»ttJB— R*fc*L, J:E 
J£-3te&(i, -bEJB— tt«J:9«v^-ftftfc*i-5, 
20 St#Jll 9ISffio^g 0 

[R*S 2 l ] ±E»-»fttt, l^eooty^h 
A*tM 5 o oty>- MwoBic&fc, is#3g2 0fa 

[«*92 2] ±E»-»ftf±, ^300t/^F 

I«*92 3] ±E#— #»fi, ±IS^«ii^±fsm 
— *«OAttA*J:9/hSv\ -hE»E±0>AIMI«* 

so [11*92 4] ±E>^o-fey*tt, JiE»-^P*«* 
lc»t5*-*f/HS«Hfc ±E»-T«I«*K:*H- 

5. R*3llEttO^»o 

[R*« 2 5 ) ±E^— ^/HMEBBftdsiUfJBll* 

[«*«2 6] ±E*— t^/HSUKBRtt, 
B," h^i9»Six, ±E®~^e^ 

40 ix^>, M*JI2 5ia«^co^g 0 

[R*«2 7] ±E»— )HBt±EJB-ffi«^-7-fey 
Mi. ±E»— T»« oji*Bft«^»i- 5 _hE 
!(S— *7 f ^^B*o*/ha*iii*ifed»6W-JISJx, ± 
12^"^^^: -hEJB—ffitB^^-fey Mi, JiE^Zl^P* 

ft e> oaaa »j jt«fc:*t-t-5 JtEiB-^^/uasiflEBSk 

^*/ha*B-frffi36»?>IH|CStb5, R**2 6Etto3S 

Mo 

[R*«2 8] ±E»Stt. ±E*-*» 
±E»— USB,- ±EK— ffitB*7-fey h^H^T 
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-" ! ^- iE/otyfli, ±ISIg-^x/H¥$^ ft^i^^t ; ±ESB-*&i£gt#l&5SB-^&i!£ 

<t u±m$g-*7;ug. zmm*b ±ej¥ $ isor s * w-r s iB-fta &3B:£ s -&t±e£« ^ -c •*> is - 



Nfi_h1ESB-g», Xem li±EIB-W3!>iK iSTSIB-**, 3E(c, ±EJg-ffiXV±E*-iB*»6> 

*, i«m li_kESB=*T3&SS, ATi li_kESB-J8 K*f£Ji-5 ±fBSB-3fe»*»fe03tSrfl8^ LTJB-^*(S 

A T 2 ti±mm—mffl. <*>ifiJiESB— fitS^-ir-;/ #£5g£$*5SB— irvlJ-£W1--5SB— ±&'>x*rJ* 

[»**3 0] ±EJ*£ii, SB-JEft. ±1E»-#» ±I2SB-B& t*_hfc$B H Sri> ±ESB ~ #ut& 

rk, .less— ^m&^rtovmtihzm—- tTfrmzfe » d^ojt^ay^LTiB— =f-wm^^^.^^--^> 

» l:iot > fg-SIB:, -LESS^SaSsg, ±E ^m-r^-ft^^TJ^b ; _hESS— ^ft-frfcj; 

T. »Si-5wiasT?#. fcT-n-feyU-tffeoT. ±EJ?*li, SB-SSfcfttf-hE 

-hE^D-fcyiHi. ±EJB-Wttc*M-*JB-HWti:± SB-W»!S«©BiSc-C*fe5IB-^7 i /H?$IISclw«to 
ESB_&&lc^SSS-&ffi£*^1-5J:^c«;££ £1", »-K»»t*±ejBi:#»««0>BBttTfc5 

*v **l£>Wu -hESB— *7 ? ;W¥£H?fcJ3«ttJLhEIB- SB^tvH? $ <fc o SStsri^. _h 

*r/>*3Htta»&±E*S»c»Sl£*LV^JM€:.*;t Brntyftt, ±EIB-gf£lc*tt-5SB-fMei:±E 

5, §t*JS2 4E«ro£g 0 SB-S*tc*N-5IB^»tt«:*^i-5«t?{c«fi)tStt, 

[|f^JS3i] .LESS-^/wJPSBIlfel*, SB-JWra ±EJB-*^»SH**JJ:V±EJB-*^fl[$K)Bt 
(0B«lc<eoT*s9. iESZtf^fSHfttt, SB— 30 a»b±Eff Sfc«l**L^ifteiKr-*;t5, BfTE^n-ir 

±E^«=-t3,-9-f4, ±WB-=Ft«t**»6JJEI»-* [§»*S3 6] SB-®**"L, ±ESB-S»Tlcfc5 

IB. ±E»_ i FaMs»*»e>±iaiK-JBlBJ4:ftj£-r«J:5 *rffiSr*i-5»«Srfl:^«i«ttyjWi-5<OK«[ffli-s 

[lt#*3 2] ±ESB-*x/HS3BISfctt, SB-ffiS *T±EWR»ca-C51S-*3ty-f *— K, JEtc, JiE 

*7-fcy K&BMfc-CNfelK ±EJB=*f^J*£BM*tt, *-BXtf±E*-ffia»&EI*S*v5±e*-**;6»e> 

JS-fltfM-^-fcy b(D®%cX'h<0, ±E^n-t->^l4, ©**»*LTJB— TKHt-S-SrRfeS-a:**— t ^*«r 

-t3BIB-^«#*^±EIB-ttta^-7-fe3/ K _hESB #i--6JB-**->^y--6.t ; ±K*-*3»tt« *fc S 

Ki«wt$*vcv*a. n*43 ietosi. *o a-cans-asa^a— k, ic, ±esb-b^v±e 

W§liS-Cfe5IB-^f r /H5$il3Si:roB8«S:ft3£L, ± ri>t ; £fi|;l3$S«„ 

IBJB—t^jWtHfttei^EJB-^^aMrH* [li*JS3 7] ±EJ5-**tt, U -h 

2 4 E«c nmm* 3 , ff3jt jg 3 6 EStrogeB, 

[I§*3S34J *-ffi«:*rU -hE*-ffi«>Tte*>$ [if*JS38j _hESB-&Sli. *b 7 0 O^V h 

%—&& : &-tzmm$:<b¥&}®.WLmm-fz>(Dici&m-Fz >vt^h \ 5 ooty^-h/w^ffcs, i»^3 7E 

*r±E««ca-r5»-3t», IK. iEIB-SiSO 5 so [|»*rg3 9j ±EJR-«*|4, ^3 0 O^y p<-h 



±ESB-S»l-*ri-5SB^ftffiSr*^-f-S J: b 
fit 2 9 ] ±E^n -fe j, -b-fi. 



±EIB-3ti»!a»e>ro3t*a!l!ELTSBr^F#fff-§-Sr|S^S 
*5SB--feV-y-Sr#i-2>|Bi:3t^->^^Ai ; =^fiix.5 
SI. 




10 



[fS*«3 5j IB— E£*TU ±EIB-BroTlcfc5 
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;^f>7 0 0t/^-h/UT^5, flWWJ 3 7 IE*fc<£>« 

fsigz:3tj»^-=r t — -bEJI£iI£±i2 10 

K-*l»<0*iSftJ:9*#V\ 1*^4 OEttOSSO. 

4**5**^t-Kt*)oT, -hES83fc*V*— K 

E*»a»fe3fe*:«£U TaMt******^, ir>iJ- 20 
£ ; ±E^tW*^fe9F»^*jft4:ft«i-5J:3tc:«fi!l 

«r****T±E»*«caT5l|t-*« % MIC, _hfES& 

— #a*«*W+6*^3tlfcS:*feS-B:TJiE*3K^a 30 
t5ltm ±E*-ffi*t)U:E*-Ba>6>R 
ft * 4xS ±E*H*j»^ <b £ SIS ttlZ^fft 

±E«— =F*«#i iEIR-^F^flr-g-SrjtK l±E8FI 
«r-*oT : S^5*5&ft^^rWL±ES«tC^3tS^ 

±e» - bKit ^5±iEs-a^^±isi3 

i ; ±E*-T#«#Xt*±EJB-T#« 
M^S^f^t ;±BIfic, ±E*-*r«Mfc« 



W*«4 6] ±E»S«rft»t6^fy^f4, ±E 
5> »*S4 5E*<D#8s. 

[»*3fi4 7l -hEJB— =e^3ft«iB«tt, JEtetiLM 

M#«4 6Et©*S, 
[»**4 8 ] JtE»-*f 

IIMW4 91 -bEff*S:»Sf S^xy^tt, ±E 
*-»WI*3j:ot_bE«-{fete^7-fey h&±EJR-"=F# 

<o*/ha*a^»^6fH|Li-5XSi:. JbE»-JWIB*5 
J:r5±E»-ffi*a^7-fey h«r±EJB_T8W§*&o 

i*»^6lf*t5Iii, fS^«4 8 

Ett0>3r& 

»*«so] ±E»*«t. ±:E»-*a 

E*-#Jtttt*, JiE»-JBIB, ±WM=ffl**y±v 

±ESI— ^tvH? $ HK« <fc 0LhE» ~ fr^W- £ BSft 
*»fe±E»aFfc«l£*Lv^it«f|t#A.5, ±EM-S 

[»*3S 5 1 ] J:Em-^M^^_bE^-^m$r^S 

*, X.ff2 *i±E!B— A T i fi±E»— «J 
in** 5 2 ] ±mm s Wt, ±E»-*«i 



±E!B-^/W¥£ §125:14. ±IE 
^-ffitg^^ir «y b orat^ o , ±EJBz:^7vMip: $ 

3?fe> 20 

x>y^t i^iastsic, ±ia*-*5(i«*t fifths* 

it, JieXK^&SM- 

$tt^-tia^-3t«lo3t^ai5Ei-5wi: trior , g|- 

^aWr*«r*feS-e:6^y^4: ; iEJB-Wflr-g-X 30 
ULLE!B~^SMS#&Jfcifc Lti^^^fS * 

*^r— >a ytfl S ii5 £ # _hE&«tC *j§ T 5 

T, ±E»z**5/7fAi4, ±E*-*J»RSiJ*4 



2000-326220 



[n*a 6 0 ] ±e»-*s*jK*tt±EJB - 

J:0**v\ »**5 9 Ett<o3£lfc 
[»*:3S6 1] ±E»— *iB»i, *-R*£*U ± 
E*:Z3fe«l4. -LESS— ttAJ: 0«v^-jK*«r*rr 
5, »*«6 0EttcoSM o _ 

[flt*l6 2] ±fE!£-RSf4 > #J8 0 0^ 1 4 0 

0 h/K^m^fcS, »*:«6 iE«c^3SSo 

[m*«6 3] ±E*—j6fttt, »400d^700 

[1**4 6 4 ] SE5fcf^fA^ff^iEfi7 
■r— > 3 >tfcot, ±E*=3fc**>;*^A«:, IHt 
aftft^^i-SSBH^^IBfeS-friEWHWS^T 1 - 

fc, ±E*— ffiau«JiE*— B*>€>K»Six5J:EJII= 

[sf^6 5j ±EJB=*aiiR*f±. ±EI-t^i& 
»±9/h*v\ »*3«6 4E«roSJflt 
[»*«6 6] ±EJBH*S*»fttt, ±E^-W^)R 

[»3ft«6 7] ±E»— *>3^£_hEJg- 
Stf-bEST" oasiElSi: Hi it 5& l;iaiS-f- 

^5 9E«^Bo 

EaWfcafcSfr^Kfr&Wi-*. stM6 8IEK^ 
[if 7 0 ] f^iiii^TfcoT : m-W 
«*Sr*ra»— *«*r±E*««wrt|lt, ±E*«*»fe 

SWt-9-^e>»-l»*Sr*Ul-r5^^y^4: ;±EJB-3I» 
^C^r^ttiL^^. JtEII— #«**4:«:Jlft*|!-#» 
3fc*»*:±E»«^«l*t, ±E«K*»6 

[»#S7 1 ] ±E»— ±E»-*SW6 
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BMW 7 lIS*£>*ifc. 

7 3 ] ±BJ&— «*tt % ^8 0 0^140 
O^y^-h/KOWtwfeS, «*35 7 2E*^*fe 
[«*S7 4] ±l2»-«*tt, «400*^70 0 
■JV h/K^BJ^fcS, »**7 2l5«<D*jfe 0 

±E*-ffi^f-i/3yc4i:5, »#iS7 0 

[0 00 1] 

[0002] m«lHlKJi, ^y=>-!?^/N±^ 

[0 0 0 3] ft^MttttSF* (CMP) tt, EfeWc 

pTtefcAflf, JK7£#;^ -tJxSrlfflW^s' K 

[0 0 0 4] CMP^nt^w«*it *G>flHKIflElc: 
«t 9 > MIC, LT^C5tt±frf (/hawas^^F 

flET?S>S 0 QFMiKft^ tt±W\ ¥Sttf4, Kir* 7 

y toa^fct ^t!i7A y K«it, k 

[0 0 0 5] »ftSW»X**5it] s ^n-fe^a5#a!i*«: 

i^^5/7y^<)x^ 



[0006] cMPiciott^— o^ra«tt. mmzfv± 

[0 0 0 7] W»©l*jft*r*3frf -5— o^*fe(i, «FB 

[0008] a»ws»j&tftffia>fc«>, Ho^o^s^ 

BHSSJxTSfc. ClJxfc<B#fe<&l3^^iff±, Affile 

30 [0009] ^3asw>M»j«-e§»*s 

*>Sd>fcL*tftv\ *oj:5ftaE3Ett, T{c<5goii 
40 [0 0 10] «J3*L^fl¥iC*5V^, ^'7 e ^z-tr^^V^ 

[001 1 ] 

50 h z titcun (Dm £ 5 % *imx fe 



11 

So 

[0 0 12] -ocoffi«(C*3^T, SB-® 

t5 0 S-*f'>^fAlt B— LISBfc 
ISfcSB-^*:»£i-*»-*«i:* B— 

$ * s » kb— bx ^ sb - s g*r s ti z b— * 

^-M4. B— *»B«£f4AttSB:i*»»»fc*LB 10 

[0 0 13] *B«*>B»a4, SB— 3t«R-Rt5» — 3t«R 
# Aft 5 B*S fcttAft **«AIMi fe»lttJ;v\ 
IK— *»ftftfi, B-#»B**0*#<TfcJ:v^ 

f4, tt^Uiitti^^^fAftiv^ SB-ft2f& 20 
t*B— 3te»a>4>ft< t b— ott, B3fc*V;*— K*r*L 
TfeJ:v\ B— #WWt. B— afc"-^^^*.**! 

h\ B=#»I4, H^t-i/y^f^ 
B*.fcB— B#*V Ktti^o ^-^t-uy^ 

»«9*<tfcj:v\ gsei4, mm^^mm<om-m 

f^iSrtLTtJ:^. 7^ 7^14, B— 
5SB-T^-^£ N JB-3b»ds«ia-t-6!B— T^— ^ 30 

14, BF»/<y Kf4, B— *«as«ffl^5B— fr^K* 

v\ SB— **lfi, Mtfift600^e>l 500ty^- 
h^lBoS-ttft, SB— B— «fi<fc«9«v*B 
WJ;U4jKJ3 0 0ri>ib6 0 Oty y — WHDKJO 

B— *«W4, SB— 3tttoS«±oJBziA 
[0014] ^nir *1H4, , =&JB«3 £ 40 

^W^fcoB-^^BBH*, Mtc x SB-T^fi 

14, JE3£KB8»Tt>«fc<, «*tf, SB-JWB, BHtttt 

n-pniEa**L5„ b— MmtBHEfM-^-trs/ H4, 



#512 000-3 2 6 2 2 0 

12 

BttBJfeBKaH- 5 B— ^TOHftSBlSfc^ft/h g 
»*, B-83Pfl, SB— ffl8t7ty h^8i»-C*>5S- 

■w^BSBBrtcj:^ n-m%)%L 

fi, B-JHRk m-&n*7±y hoB*-e*>«SB— * 

5 0 ^nir^lHi, ±BB— BBfc^SB— B 
-B»c*rt-SSB-*««r**-*-SJ:5Jc«*Six, r 
ttfett, SB-^^ffSBfttSB-^^flCSB**^ 

ftoftSf-^rt-sWSr^oitsrtJciD, B— fttti: 
SBr*B«rSt«-*-a «fc 5 ferric £*xx fe J;i\, 
[0 0 15] 

[IS^i] 

[0016] ::-e, M«j:iasB-»*, Nttjiiassn 

flEft. I effl tt±fBSB— «T«I«fi, *efF2 f4_hiEB 

A T 1 tt±|SSB-»!W, AT 2 f4_biEBz: 
MB. *itt±ESB— - tt*H*7-fey K <*2l4±lSB~ fit 

[0 0 17] fi&Offi«(c*5V^T, *BB»± % B— Bi, 

■WU ME^Sfe5SB-*l»****-frSSB"-*JR, SB 
-^W-S-Sr^S-frSAI-M—ffiXtfSBziffid^KJW 
£*l5B— 3fej»^b5t$raiS-r5S— irv-i^^ifB— 
ft^r^t, S««cafc5SB"****^*-fr5» 

B*»feK»*tt5«-*|»*»fe3fc*B«i-5SB— -fe^* 

SB-5t«lf4. 

[0 0 18] »0>B«c*JVvt, *3gWf4, »— Et, 

SJ4, I-^^f^tlZ^^Ti.^ft?) 0 
^-3t^^^A(4, *ffl-Sfe-5SB-*«*a5*$* 
5SB— B*^-f K, SB-T#«#«:*£S-fr5*lc 
SB— ffiftr/JB— BA» bK» * ix5 ^— fe * SrB 3£ 
■J-5SB— t^Sr^tP. fr^^Ti.}i, 
fc«*-*«*B*S*5SB-»*^>r^— K, ^-^F 
*«#*»**-B:5*Jc:SB— ffiXVSB-Bd^feSltSix 
5SB— at^fejfefeB^SSBr-fe^Sr^tf. SB—* 
»I4, S-tMfiSrft, SB-*«t4, SB-*«iK* 
1 14 Aft 5 »3*3M£* 3r*-r 5 . 
[0 0 19] *IBWolll6fc{4, B— *«*s«iLtftt7 
0 0 15 0 o-j-y ^— hywor^co®— ^^:^^L, 
SB— 56l*3ftSB*.tf«i3 ooi^7 0 0fy^- h/u^ra 



13 

[0 0 2 0] ffeOlB««C*5V^T, **Wf4. !g-®<t^ 

Ka»6ttmSft33fcl»Wu ^KJISriiSttilft 
o S£i _b <r> a t - u > ^ s £ # -f * . 
[0 0 2 1 ] Mfr^Sll^^T, * 

(Rim® ^ b Sit S ft 6 <b * SrJBSS-T 5 *— "fe 

S£-^«#£r^££-£ 
rt«»E*5«k^«i*ffi*»f>Rltsnsa[-3t 

[0 0 2 2] 3E46»«^*5V^-C, **WMt, « 

nttttSFtff. J5££ft£i-*&»cfttt&ftT^a 0 

[0 0 2 3] Sfc, 3C*5»«JC*5V^T, » 

bS*t $ ft<5 fg-ft*§;& fj|- ftlfta* ib 03t^^ffi-r 5 
[0 0 2 4] 3E*5ft*z*5V^r, *369»±, {L so 



2000-326220 

14 

ftfcrtittfeftTi**. »-T»flr*tt, 

SftfcJB-*l»^e>3fc*:«i3ei-S ^k\z.£*) **Sft 
5 0 fct±*ft*. JSS 

tt, »-T«Ht»4:JI-TaWt*i:^fe*3feSft*. 
[0 0 2 5] SK*feoH16tt, «ToAas**ft5o 

*>0, *ft-Pft*sjBIB*5J:t«fttt^-7-ty MciOEifi 

So *— JK-JHHL ss- 

[0 0 2 6] 

[3S^2] 

[0027] mh±ie!B— »*, Ntt±E*zi 

ATi tt±E»-JBB, AT2li±E»- 
88^, 0ifl±E»— ffi«*7-fey *2tt±E!Bntfc 

[0 0 2 8] 3E*S«8«(w*5^T. S 

^^WS^, WMM***r«ffli-5*tt^ftJt6ftTl^ 

JKfi4:Wi-SJB— **IS:atR{wrSi«t, SK^feRltSft 
5»-*»36»b**«3fe^5r4JC,t-3TflfeaSfta 0 

■B-tJB-TtfWWi, »F*»jft«r«fcfti-5*^JtttSft 

[0 0 2 9] *fe<DlB«(C*5V^T % *«Wf4, IB— 



15 

flFB * f 1 — 3 ^TII £ ft 5 b # =i 3£S& ic ^ fc 
Sr«* £ -fr * » JB— EX SCffirt* Sit S tu5 

KSSlc ^t5J: o \zm-ftm*&3i £ 36JK, 

[oo3o] #&9mmmn* wto^m^t^j: 

V\ SB~3tel»tt, Wttf«40 0^b 7 0 0t/^-h 
/u«>|IB«5»— «*Sr*L, -£*U±, 0iJx.ff»8OOH 20 
l 4 0 0^-y h^lH^*5SB— 3t*^*— ftfiJ: 

Ttm-mfrbRkt 2 b36«r«3e-r s a 

mm&mzfatfbtiTit^z. :(D*s«^t, ski* 

-*»«fttt, 

[0 0 3 2] **WO*Jjftf±, £lT©ai?^fc5, 2o 
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[0 0 3 3] **WOttW»«Ra«jStt, ElffiSO^ff 
[0 0 3 4] 

ion fc^WffifcWFS (CMP) 3£B2 OT-SaMx 
JR»are*»W»A <5F*U5 > flFfltt . 738 ,574 A 

-f) ^bsitwii, mm** 
[0035] #war^^— : ^3 mtttfetzy^T 

^2 4*4^ *«>±lc»F*^y K3 O^B^tt-So JK 
0Ji x (2 0 0 ^ V ^ — h/W 2>fyf 

f^tWS^y hmnm^2o^yfX(i3o^ 

L, ^^-r^lS®!)^— ^fi^ p 7^>-2 4^:3 0^)^ 2 0 
0lsHe/»t l I5HB$-&5 e ^.flF*^^— >3>*i, 

[0 0 3 6] iia, y K 3 0 fi, Hrt-ttB 32$: 

*tbtt, 7 p 7rV24i:ail34i:t:gltfc 

\f\ IC-1 00 0T*M$ntSlitSUBA-4 

tt^TM-*. — ? — ? (30Rodeltt<t 9 A^^HgT'^ 5 

(IC-1 0 0 0SO ? SUBA-4liRodelltcoi!|D P p^ 
-C*>5. ) o 

[0 0 3 7] K*5JH«r*tf ^ 7^36 («itf, gHL&> 
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(10) 
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y<y K3 8«iWfeft*iirfcJ:v^ WEB'** K3 0 

14, «m^ y ^7y36it (« 

[0 0 3 8] 4o(^^rt ^ K^It^@fi^4 
-fc/U4 0(4, "ir^^— h4 2fcJ: 

y dg^-^-f) (4, **yr^y Kt^ftKi&ottttfc 

(4, ^!!7^y KIhWE^E— *4 6 (B2#I) 10 

t y7^yK5ociiet5o-e, #*ty7it aa: 

IC, (H^-tiri") (4, W-RtLfc^^T/v^n 

yb48ftX\ &Wm*/*7 h£r^x.5 e 9^T/HB» 
^e-* flg^r-f) ii % St^fpj^^r^ y r^y KfeMfc 

7^X4, ^O^fr(*2 5<Z>«*)£|§||EU =^rty7^ 

[0 0 3 9] ^rty7^yK50lt «Oj5^«|«W« 20 
ti^HtTi-^p — ««HC*ir y T'^ y K5 0(4, WEB'* 

*>*v^r t«r5»»^i-5 0 d^^y -x Ktf>!2xEf±, St 
even M. Zuniga^tC «fc 9 1 9 9 7^5^21 B^tf3H$ 

[0 0 4 0] 0 2, I23^t5i:, 2o©W/< 
*-^6 0, 8 0J4, ^7TV2 4fc»«S;h/Ci8»K 
2o^J^yK')6 2 1 8 211 ttlf^6 0, 
8 Otf>_hfc:S>5fflBMy K3 0^?PM^nTV^5o 7C6 
0, 8 0li x ^7^2 4 0»J;t(4l 8 Oggt 

*Vt\ M^TUl\ WMKfc:, ^^K!>62, 8 
2 14, ^rJx^ti:* 6 0, 8 0 <n±33<Dm&'< y K 3 0 0) 
RttWlZMtfL£tlXi> 8«?^yK!>62, 82 

(4, Manoocher Birang^Cl <fc «91996^8^26HlC 40 

fc 5 *»<D#SWWFttilBSfS08/689 . * ftTV * 6 

f4#Mff^T^iC*A$n-5 0 5t6 0, 8 0 9 
-r>K^6 2, 8 2(4, ^ty7^^K5 0OtIfii 

[0 04 1 ] g&<DJi:£, W«iSff^g*§f±<aai]5£<D so 



2o^^fi^ 6 4, 8 4(4, -fcft^ft, £^ 
^ K £ 6 2 , 8 2^T^/7fyi7)T^lcEI^nT^ 

mm.<Dj$g[xmmzmtiz>o '**^ta6 4(4, gs- 

M6 6&t«B— tr^-y-6 8, h^-Y K 

S:*S-tfo 3fc^6 6(4, 8W^>K9 6 2t^yK 
(I4#f) ±(^)feb^5^7y 3 6§rIotfeSt5 

3fr8l7 0(4, S«10<OSa®IC^LSii:^tt^eai^ 
ft*-e36«6 6 75>^SJW$ix5o fiftftlallt 0^ 

JiSfC^J^T, 3tSK6 6(4, 1^)6 0 0^)>ib I 5 00t/^ 
— h/W (nm) , «?Ltf6 7 0 nm^MffSl/- 

>-K^6 2 2S*SftVv»£>{c:i4, f-Ax^r^Xy^ (U 
«:*»7 0o*Bi:EIl, *<nftm*VJ> 

[0 0 4 2] I3f^f^8 4t)TO:, ^-3tK 
8 6 tm—±>^8 S&ffittmft\^\<Dft^i/*TJ* 
"Cfco-Ct«fct\ ^-3tM8 6(4, ^-5fel|7 0O^- 

4#(^, m~ytm 9 0 <7>&gi4, s-*i7oos 

ft J: •)«<TfcJ:v\ l -SBftfcfe^T, 6 
(4, &J3 0 0ri»<b 5 0 0 nmCO^, 0»J^l(44 7 0 nmO 
«ft*#i"6*IIS:*&S-fr-5^--f s ---C*>So 3t^9 

0(4, mmnmmmizttLmmnmfrb aivfimxyt 

M8 SfrbmtZtlZ. ftlt^Sa2lt 0*^45 
&<DmXtbV, fli«*SH6a-CfeoTtJ:V> 0 7t8 0 

^-f^K^8 2*s»S^*g\ teotr— 

!>oaaftV^C^oT*:j»Sra:AbTtiV\ 
[0 0 4 3]3t^6 6, 8 6(4, iS^LTibft^^T^ 
4:V\ *S6 6(t ^^>K^6 2^(5(£ 

S«l 0(7)j£< JC*>5 t t^3t*7 O^^^^-^r^J: 9 
twf^»U, *l8 6li, ^>K!)8 2^1gl0(D(J 
tfifi < (- * 5 i # (C 3ti» 9 0 £36 fei" 5 <fc 5 f^ft $ -fr 

[0 044] CMP8l2 0(t ^-r^K^62, 82 

6 0Sr^A/-etJ:V\ ~f=7'T^2 4 (iCMP^g^^S 
(Ei~^ri:^P>, 7 P 7f>^^yK')6 2, 8 2(4, 
7 P 7^>'2 4(7)(H]te(D— aoB, S«l OCO^^^^-f 
5^?We*>5o y *»6«>*-&3&^t«>Hlt, ^tHt 
*i<0««*»fe««ry ^^£l»±i-5^, 3t^70, 9 

6 4, 8 4^5)»ttj«t^*yyyy^sn5. ffilt 
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ffi^rt6T*fe5o figir>-lM 6 0(i, CMPM 

(D'>-Y'>-hO@g^ mtf^r-T y T^y K5 0^>e>9 
0ff^{4gT51^^^{ffiJtC^^nfe, 2oo^>T 
>^7^ 1 6 2, 1 6 4 (^J^^ LED/7th^ 
^*-~K2t) £^A,-et><fcV\, Iil77^16 6ll :/ 
7^^^522(C^<9fW^ixr^5o 77^166©^ 
Vtttt&h&Z, ft^^*?-?* 1 6 2, 16 40ft; 
©te, ^ K*6 2flSfflKl 0<OT£ftrC5<b#l;i:7 
7^*^^7^16 2^fei^ *-4^K* 
8 2 1 0 (DT^5 t # M:7 ^ ftityt^ 

1 6 4£tei&£it££?^jtJR£;ft,5 0 *&mis6 
S^^Otii^f^, ^y^7^16 4^77^ 

89,930T*t>>l£?*£*xT^5 e 
[0 0.4 51 HW, CMPgl2 0(l 

t6o 8 6, W>&%%6 8, 8 8, ir^iM 6 

^nir-/^5 2(c^^ixTt> J:V\ [Hlte^ 5 6 ft, 
5t^6 6, 8 6&UM&£tii£6 8, 8 8JC^L S ^ 

[0 0 4 6] si 4 z^m-r z> t , &ts io(t y v =* ^ 

[0 0 4 7] m—it^^J^e 4"m, S^l 0<^ 

f:5«7 0(o-gii[t mmm&i 4<nm-m, mz.\* 

fc-tZo L*>U »Bf«atl 4fcJCSL-C 

MM7 8^Mt^ 0 JB-S*f*«7 4*5J:t5SB- 
R»#*7 8li, **LbOffi*a8>«^«#LT3*HttX 



[0 0 4 8] Ej2lcjil5£ x Si $##17 2 J4 % y 3 
6^t73^^-r VK*6 2*aoTl*ffl»6 8Mfi»L 

n^ 0 Rtt$nfc3tiii7 4, 7 8#n^fcWtttre*> 
-tttbtt, i^esT^l (i„axi ) icfc 

So — *\ Stt^ixy u c^7""4, 7 8d5fflr*aSr*^LT 
v^*»g\ «xfcl±tftW«^ft/h« ( I mi ) JcftS. 

10 <0^»«#«r^D6Tfe^5o iill4l^ 

(Xfirsit*(WWj) atWiiTU^o r^SIt 
#mfi-ftSC<i:, CMP»«j&sa«0^»f^L-CV^5^« 

[0 0 5 0] H5Sr#It5t, SI«^tA8 4 

-cwu 3ti»9o^*-tt^tt, i 4 <nmmmiz 

W<tt»^t «igl4rt^>, TJw*fe 

ntSr^H 9 8 ^Mt5o ^-Rtt3feH 9 4 , 

tt, «jSi 4rtoJixi4aft«offS^Ktt^ffi«:. * 

[00 5 1 ] ^figSH^lMt)*j»9 2fi x ^7^36^ 

mmz<4^h*$8 2*aoTttttjS8 8^e»-rs 0 s 

#Sftfc3te»9 4, 9 8MO^ -fijrtiB8«J±, »J^« 
ffll 4«r*5JtS®Xtta*Ji^^M»(-HilL^m 

«8 8T-C0*/>ffl (I. ln2 ) St^**« (imaxZ ) <Dtif 

40 aS^F*^^ — >S:#J5-efc^5o *:<OtL#>s ^tfci§l8 8 

[0 0 5 2] Zf^^^mWL. i-4fc>*>, S^it^^S 
* 3t f±1Sftii 9 - Wb $ tiX v ^ v ^SS^s WS * *i 
tttH»6 8, 8 8 ^ J: ^«#£B* 

so flHKiti 4 0, TiC«^^SSX(±«ftg^!?^Nl 2 
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TzWW(D&<DW&te, ±!E*ll#f^M!g08/689,930T- 
[0 0 5 3] [g]6 % g]7£#HSU StKl 0^r^^> 

[00 5 6] wwT% Imaxl ^OTolnl 14, ZE^^^ 

S*l&t^/h^*l, * i n^f/^mm. 120 cofite^, 

«asure i4$j£B^ kl l4^$II^g#.ftT* £> 5 0 

"Hlmaxl irS'J^IImlnl ilSMIW 1 0 0 Wf^^ 

l\> ^/HUftl 2 0*4, jS^cr-fe^^^oT, 

tf, «*©t/M*i*ftl:J:oT, Klt«J*10 0O 

[0 0 5 9] :it% I«x2 &OTn,in2 te x 3Ett«0>** 

XM&tMft/J^SK, 0 2 tt^T^BBft 13 0 o&fg^, 
ATatt^/HHftl 3 OOjEttROlf— ^IBJBJB, T 

measure ttSJS^IH, k2 ttfiHH&ffiftTfe S o **fi 
fSl«x2 ^»/hfi«Iodn2 K£M|U» 1 1 

t/«/j^»sa9^«sr»«-r s l t t * 

^. ^^vHUftl 3 0*4, M^ot^iact, #J;L 

*IB«HATiWU a^»»T*>9, a^2t'tlft$ 

ttffl#lC<fc9K5£3*XTfcJ:<. ttO. 9<Z)ftffi£ 
[0 0 6 0] *|Re!>flF»a*ttW*^ni-fe^ip*caC3Epr 



p = 



Ar*2w. cos* 



10 



■cos 



4, s 4^&^s«ttu»i o o, iio (jtm-z&m 

9o CMPg&4, SlttWlOO. 110MU 
[0 0 5 4] 5 2*4, «^fctiSft 6 8, 8 8 2» 

fe ASSISE® U #S#t«LBM 0 0, noi: 
Ml (77^h^7^^120, 13 OX^k^tltz) * 

K«-e*>5. ^c, RlrtWWi o otc^i-s^rvHiift 

II ( T censure ) ft, HT© «fc 5 fcfc 5. 

[0 0 5 5] 
[*5t3] 



2* 



(3) 



* m«M ATilt ft* 1 T-*«ffc * 

[0057] mwic, Kitiniwi lo^-f^^-x^Bi 



ftlz (T, 

[0 0 5 8] 
[ft*4] 



'COS 



All 



(4) 



trco^mco6 o%rt-ca*«aue«[^fej|[a**t-ct> i 
v\ fitter* u o 2 j4 N iiffir. m—V-* PAsfctt^xto 

[0 0 6 1 ] V^ofc//a#«»36S*«Six5fc, ®M<D 

[0 0 6 2] 
[ft* 5] 

(5) 



[0 0 6 3] A.(4U— if— Ac^^g, n 

layer tt»ffit«(OS»Jgft, tt * frfl 5 If— 

Xfo& 0 ftta'ft ^^^K^fellJ, niayer -sina'=n 
air "Sina, r^T'Illayer (4, fffjg 1 4 ft £>Jf ^Sl* 50 WtLIZ 



«», flair l4ffi«©R|t*B», a (ttlXll02) 

7 0, 9 O^lMt^^o «F«5«fil4, 

[0 0 6 4] R 9 l«*»iXfe»»<0* % Dremaved tt, W 



(13) 
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[0 0 6 5] 



= P-T 



[0 0 6 6] XttRWW»<7>— o<D fc w — ^jgfcjfiVMilBrJ}- 

»LADu 0W1 1 0tC*tLAD 2 ) T«5:i: 

1 



AD 



[0 0 6 8] -Cfc<5 0 

[0 0 6 9] Mtl|0«!JJM££ D initial ti, 



[0 0 7 1 ] ^T^^{C^LV\ 
[0 0 7 2] 



[0073] 



A7 2 J ^^COS< 



' 4), \ cose' 
M= -jf^' 1 71 - 



AT. 



10 



[0 0 7 5] HB80>£«fC*frU «jft#tt, ilMrt 
»>y3y|:^L2 5 0 0 0At'$)5 o NCD 



30 



[0 0 7 7] Ifc^oT, M05ScttH, N=l, 2, 
[0 0 7 8] fc*>5/u, NOjfttttt, MCO^S^cfitlC^j- 



[»S6] 
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[0 0 6 7] 
[»«7] 

(7) 



[0 0 7 0] 

[»s:8] 



<8) 



(9) 



[0 0 7 4] 

o] 



(10) 



t/ *■ - * m* * a d 2 a* ib j? m -r s ~ t a* $ 5 o 

[0 0 7 6] 
[S^l 1] 

(11) 



[0 0 7 9] 18 A, EI 8 B«r#flBi-«t, 2o(D{gffl 

v^^V (Si02) *SJBco»FSS:^i-5»tc5g± 
£*v5 e ■^rOffiS^'r/^gilSi 4 0, 1 5 0$:^t5 

[0 0 8 0] 
[£tl] 



phase offset 


♦x- 12.5 e 


65.5 s 


peak-to-peak period 


AT a » 197.5 8 


AT a « 233.5 6 



50 
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[0081] rft&*&**tt* i o A/&<Dmmmm i o o 8 2 ] 





let optical 
system 


2nd optical 
system | 


material 


silicon oxide 


silicon oxide 


initial thickness 


10000A 


10000A 


polishing rate 


loA/sec 


loA/sec 


refractive index 




n^^yar" 1.46 


wavelength 


5663 A 


$700 A 


incidence angle in air 






angle in layer 


a^m 10.88° 


OV- 10.88 s 


peak- to -peak thickness 


AD X - 1970 A 


aDa- 2336 A 



[0 0 8 3] »5£8«:tt/iH-5tb, Mtttt, ^3{C^$ [0 0 8 4] 



N 


M 


integer 

Of M 


thickness 

for N 


thickness 
for M 


thickness 
difference 


0 


0.27 


0 


655 


125 


530 


1 


1.45 


1 


2992 


2100 


892 


2 


2.63 


3 


5329 


6050 


-721 


3 


3.82 


4 


7665 


802S 


-360 


4 


5.00 


5 


10002 


9999 


2 


5 


6.18 


6 


12338 


11974 


364 


6 


7.37 


7 


14675 


13949 


725 


7 


8.55 


9 


17011 


17899 


-888 


8 


9.73 


10 


19348 


19874 


-526 


9 


10.92 


11 


21684 


21849 


-165 


10 


12.10 


12 


24021 


23824 


197 


11 


13.28 


13 


26357 


25799 


559 



12 


14.47 


14 


28694 


27774 


920 


13 


15.65 


16 


31030 


31723 


-693 


14 


16.83 


17 


33367 


33698 


-331 


15 


18.02 


IB 


35704 


35673 


30 


16 


19.20 


19 


38040 


37648 


392 


17 


20.38 


20 


40377 


39623 


754 


18 


21.56 


22 


42713 


43573 


-860 



[0 0 8 5] I3^tOJ;5J^ Bft 
*0>»*. lUffl<0»Sttttl 0 0 0 0 AfcfcD, t 

SOWS CMS 3 5 7 o o Ai:4otv^ 0 ncoJi:^ 



50 



tt, 2 5 0 00A^fa»*«Jfflf SD« i?)*#V> 
[0.0 8 6] ^(Dtz^b^ *3SWtt, CMP^air^^lC 
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[0 0 8 7] 

10 0 8 8] as> «BtS*tfc»fc»Lil*©»*ttl 

oooA^e>2ooooA^T% m&omztwimz 

d«*v^a*f, 3S««£*I4#<, laRoffSoffKttjE 10 
»cft5T*>*5„ 
[0 0 8 9] — tt*dSttO»*OffiF»-C*>5» 

[0 0 9 0] Sfefc, «*o»*Lv«**i>&f4 % Si 
0 2 , Si3N< ^(^^(Oi 5ft, l^5l^*>ftR«fWfrt- 

"CfHBrt" 5iim5STfc5o /h s v ^ tr— ^ ^^tt 
so-e, *v^Jidsw***tftfttttfftbftv^ ticttjft 

[0 0 9 1] 2OC0^>7fA6 4, 8 4 fit, ^ft£ 

M6 6, 8 6*2, *ft^ft**5J: so 
PWKte, 3tM6 6, 8 6^ R— ftft;l3J:tf*ftSfifl| 

[0 0 9 2] Wffl^Tftft RStt, if-, **^>r 
-K (LED) , Xtt, SS4 = 7hTii^7f^ffl 

o*IRSr<effli-5w fc36S#*«ttO»*3fts*>5 0 2 oca 
*^6©*»c»^SA«<0*ft5A**:{effli-5w k 

^£vmz2^<DUftLft^isxTj*&®.mztiz>k 40 

D=X/ (2n*cosa') -C*^*ixS. ^COfctf), & 

ftfci\ ^effi /^ern ott:tt*jrWJc:/hSftBEft«c<Ss so 
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2] 

(12) 

L< fcoTteft<bftl\, 

[0093] HI 9, HI1 0 CMPgf2 
Oall Hi, H2S:#fiSLTJ:J6Sttfet>^fc:«<aL 
T«^$ttfc^ p 7^>'2 4&%-rz> e Lri>U CMPg 
I2 0a(t Wl3t^fA6 4, 
fA8 4alrttPo lH**¥^f A8 4afi, fcf— 
Jxxzfv vfi—^Httims 8 a<cj:5««l»rS»S9 
l , %:M8 6 a ^r-g-tfo %M 9 0 a g&fi, if- — A 

9 1 SriBffiU 8B^yK*82a, *7 
!)3 6a^LT^U MAttXS^ 1 0 ^ fc 
5 0 w(DHife{C*5V^T, 3t«9 0 a^7/^- 
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bF^I-WL, i-^')^ y K[) 6 2 b Irlf^y K 3 0 
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